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ABSTRACT

The Space Transportation System provides military scientists and engineers
exciting new capabilities to conduct a variety of pioneering experiments on orbit,
taking unique advantage of the space environment itself or observing the planet
firsthand from the vantage point of space. The reusable Shuttle/Spacelab config-
uration permits a more effective use of the human and material resources being
comnitted to the space program in the next decade and ensures the presence of man
in space on a routine basis. However, full-scale exploitation of space for natfonal
defense will depend to a great extent on the skillful and successflllutilization
of the military a load s ecialists, who will fly and operate various Shuttle-

~—based DoD experiments. T s paper explores the doctrine, role, function and tr~ining
requirements for DoD payload specialists. The unique advantage of man-iri-the-loop
activities and the orbiting militar,yscientist conducting “in-situ” experiments
is addressed in light of previous U.S. manned space flight experience and the pro-
jected capabilities of the Shuttle.



INTRODUCTION

The Space Shuttle Era gives man the exciting new capability to monitor his
planet, Its atmosphere and surface conditions In a truly unique way. Weather and
climate observations, environmental pollution, atmospheric and ocean dynamics
studies, and the effects of energy resources exploitation can now be accomplished
by the synergistic grouping of sophisticated remte sensing instruments. Comple-
menting these advanced payloads on a routine basis will be a high?y efficient,
highly versatile subsystem - man hlmself!l Based upon the experiences of ,4pollo,
Skylab and Apollo-Soyuz, there are very dist,nct contributions manned earth obser-
vations can make to an understanding of the planetary climate and the effects of
man’s activities on it.~g~” A key to the full exploitation of this sophisticated
remote viewing of Ea]tthwill be the successful use of the payload specialist - the
non-career astronaut in space.

Space Transportation System (STS) missions will also Include the first manned
flights for military research and development experiments and operations in space.5
One critical factor in the full realization ~f the Shuttle’s great potential for
future DoD missions is the creative use of the flight crew itself tur interactive
“hands-on” operation and control of various payloads. A a load specialist (eszen-

Btially an engineer, scientist or technical specialist, ad e ~the basic hu+tle
crew complement to conduct the experimental portion of the flight program) not only
ensures a higher probability of technical success but creates the potential for
even greater mission return. To take full advantage of the Shuttle and the payload
specialist position, DoD planners must factcr use of the military payload specialist
directly in the development cycle for new space systems.

The real question facing the Air Force cn space in the next few years is not:
“Whethermilitary man should be in space at all?” but rather, “How best to use him
(or her) effectively?” This, of course, includes the creative use of scientists
and engineers on orbit. However, experience In previous U.S. manned space flight
programs has a~n that intensive training is essential for success,

Payload specialists can be recruited from the followi~t sources: (1) the
{military members of the NASA (civilian) astronaut corpc; (2 sc;mtist and engin[~er

members of the Armed Servic~s; (3) payloacl-s~onsororganization personnel; and
(4) DoD contractors, Includlng stiff members of DOE National Laboratories, such as
Los Alamos. As DoD exec~tive agency for space, it is incumbent upon Air Force
space mission/system planners to examine ?11 of these sources and to create a
qualified group ofmilitar,v payload specialists capable of conducting a variety of
;nnovativeactlv’ltleson orbit,

THE MISSiON SPECIALIST?PAYL3AD SPECIALIST

Tilebasic Space Shuttle Orbiter crew consists of
a mission specialist, De~endln~ on a ~articular miss’
more a load s ecldlists can nl~o be required.6’7 The

*-–astronaut pro c mt in paylcmdiexperiment Uperatlon.
has a detailed knowledge of payload operations, requil
ting equlpmentl HP oiIshe is Knowledgeable about the

the connnunderand pilot, and
on’s requirmnents, one or
mission specialist is a career
This I’pernlanent”crewmember
ements, objectives and suppor-
Orbiter and attached payload

support systems and is the prime person for extravehiwlar activity (EVA) operations.



Finally, the mission specialist is also responsible for the coordination of overall
Orbiter operatio(~sin the areas of crew activity planning, consumables usage, and
other activities affecting payload operations. Under certain circumstances the
mission specialist may also perform and also assist in the management of payload
operation - at the discretion of the user, and may, in specific cases, serve as a
payload specialist.

The payload specialist is the non-career astronaut who flys as a Shuttle passen-
ger and who is responsible for attaining of the payload/experimentobjectives. He
or she is the on-board scientific expert in charge of the payload/experimentopera-
tions. The payload s ecialist has a detailed knowledge of the payload instruinents

7(and their subsystems , operations, requirements, objectives and supporting equipment.
As such, the payload specialist, Is the principal investigator conducting hls (or her)
experiment on-orbit, or at least the direct representative of the principal investi-
gator. Of course, the payload specialist must also be knowledgeable about certain
Orbiter systems, such as hygieneaccommodation% life support systcfils,hatches,
tunnels, and caution and warning systetns.G’7The payload specialist will have a
particularly good chance of flying in space on ShuLtle/Spacelab missions, especially
when an operational STS involves many flights per year.

PAYLOAD SPECIALIST POLICY

. NASA Is currently investigating appropriate policy and processes for deter-
mining the selection of payload ::Deciallstsfor those non-NASA payloads to be
flown on-board the Shuttle.a In ‘lisinstruction the payload specialist Is identi-
fied as “an Individual selected to ~perate assigned payload elements on a specific
STS flight omission.” Furthermore, the payload sponsor Is Identl+led as “the
Individual ororganlzation who funds for the development and flight of a payload.”

The Sp~ce Transportation System has been developed to expand this Nation’s
capabllltics to use the benefits of space in a rwtlne, resource-efficientmanner.
Part of this capability involves the opportunity for on-orbit payload/experiment
participation by non-career astronaut Investlgatlons. It ;S current NASA policy,
therefore, to provide these selected individuals the opportunity to perform as pay-
load speclallst(s) aboard Shuttle fllghts, conducting measurement;, makinq direct
observations, and engaging In actlvltles which support the mission objectives.”
As currently envisioned by NASA, payload sponsors who contract for the full payload
on a particular flight wI1l be allowed the selection and use of two paylotidspecialists
. subjechof course to the approval of the NASA Admlnlstration, Payload sponsors who
contract for at least one-half of the payload on a particular Shuttle flight will bc
allowed the selection and use of a ?ayload specialist (on a space available basis) -
subject, again to the NASA Admlnlstration’s approval.”

PAYLOAD SPECIALIST SELECTION/CERTIFICATION

The process for selecting and tralnlng payload specialists Is now discussed.
Sponsors who have contracted for at least one-half the payload on J Shuttle fllght
may request resumefsof avallaule mission specialists who might have the required
qualifications to operate their pavloads; or the payload sponsors can propose their
own payload specialist. If the sponsors elect to nominate the~r own payload
specialists, the nominee(s) must the,lbe aFproved by the NASA Administrator or hls
designee. If the payload sponsors have contracted for less than one-h~lfof the
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payload on a Shuttle flight and, if this payload is determined by NASA to be
sufficiently unique and complex to require a payload specialist, then the
Director of STS operations will first propose available mission specialists who
have qualifications appropriate for the operation of the snecific experiment.
If none of the available mission specialists satisfies the payload sponsor’s
requirements, then the sponsor will be requested to nominate a payload specialist(s)
who must then be approved by the NASA Administrator.s

As part of the overall flight preparation, NASA will identify and negotiate
those time periods when the payload specialist(s) must be available for flight
independent training. Flight or mission independent training Is the flight
familiarization training which is required for every mission. Flight familiari-
zation training is to be conducted at the Johnson Space Center (JSC) in Houston,
Texas. During this training, the payload specialist will learn how to operate cer-
tain Shuttle Orbiter systems, such as food and hygiene subsystem and hatches,
and will develop proficiency in the normal and emergency procedures which are
required for
to be accomp”
personnel on
participate

Payload
be certified

safe crew operations. NASA will also establish other mission tasks
ished during a flight and allocate those tasks among the available
that flight. Consequently, a payload specialist may be required to
n on-orbit a~tivities which are not related to his payload.

specialists selected h the payload sponsor or nominated by NASA must
in writing as follows:{

- (1) Passage of NASA Class III physical examination (or military equivalent)
at a qualified flight medicine examination facility.

-.

(2) Obtaining a statement of competence (p~yload/experimentgeneric) from the
payload sponsor.

(3) Obtaining a statement of successful flight independent training comple-
tion, and acceptance as to flight readiness by the comnanclerof the Shu~tle fl+ght
on which the payload is to be flowr.

For NASA or NASA-related paylo~d;, the actual selection (by the payload sponsor)
of payload specialist(s) is made by a comnittee known as the Investigator’sWorking
Group (IWG). The IWG consists of the principal Investigators or their representatives
who have ueen selected for a particular mission. This committee will formulate the
technical requirements for the payload speclallsts, nominate potential candidates,
and select the best candidates. The payload specialists, themselves, will be drawn
from the scientific and technical conmunlty - domestic or foreign - having a specific
Interest In the mission. As currently planned, the Investigator’sWorking Group
determines the technical and professional crlterla ~nd, fron~the names, proposed by
the prlnclpal investigators, nominates and evaluates payload specialist candidates
and makes the final selection, The Air Force should develop a slmllar screening
and select{(m process.

Anyone is ellglble to become a payload spcclallst for NASA or NASA-related
pa,ylotids,regardless of sf!x,race, color, age or national orlgln. Payload specialists
may be employed by unlverslties, private Industry, or by government agencies (either
U.S. or foreign), or even self-employed. In order to eventually fly on a Shuttle
mission the payload speciall~~ must ordin~rlly he proposed by a principal Investigator,
selected by the IWG, and satisfy NASA’s acceptance criteria.

\



PAYLOAD SPECIALIST TRAINING

A typical training schedule for payload specialists is presented in Figure 1.7’9
This one year schedule is only repres=,ltative,however, and for some payloads the
sponsor may want to evaluate and screen the pa~load specialist for longer periods
of time before the flight. Figure 2 is a matrix of typical payload specialist
training activities with no attempt made to break down the number of hours for
each trzining task. An X indicates that some time is required in the facility
znd a C indicates coordinated training with at least cfieSTS crewmember present.
In general, the training requirement for a payload specialist scneduled for an
Orbiter-only flight is approximately 180 hours of training while a flight with a
Spacelab pressurized crew module requires about 239 hours.’

Payload discipline training consists of individual experi;ilent/payloadtraining.
This type of training includes use of the payload sponsor’s research facilities,
prototype or engineering development payload hardware, and possibly experimental
flight hardware. However, there may be specific limitations in the use of flight
hardware for training purposes. Payload sponsors must, therefore, evalu~te the
unique training requirements surrounding their individua; payloads, since crew p:y-
load training is ultimately the responsibility of such sponsors. Payload discipline
training should occur within a time frame that is compatible with the overall
Shuttle crew and payload specialist schedules, and may start as early as 2 years
before a flight.”g

Flight-independenttraining for payload specialists involves Shuttle crew
functions necessdry for any crewperson to perform effectively during the flight.
A total of 124 hours of flight-independent training may be anticipated. Payload
specialists who have flown before will be required to take a proficiency examination
and repeat any such training deemed necessary.

Flight-dependent training can be divided into two categories:

(1) payload discipline training (previously discussed) and

(2) the training necessary to support STS/payload integrated operations.

This latter category of flight-dependent training is characterized by integrated
simulations which Involve the entire flight ctew and groundbased flight operations
support team. These Integrated simul~tions, which will occur in one or more of the
JSC training facilitix, also involve the appropriate Payload Operations Control
Center (POCC). Approximately 115 hours will be committed to this type of training.’

The two months of “nea:mlyfull time” trainir~gat the end of the payload specialist
training program is a residency period at JSC. About half of this time will be devoted
to formtilizedclassroom and simulator training. The remaining time at JSC can be used
for STS/payload flight plan integration and reviews, flight/mission rules development
and various flight techniques meetings and flight requirements implementation
reviewsa7’9 For complex, multi-discipline payloads this type of integrated training
may reqlliremore than two months.
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The flight operations support team is divided into an STS team ~nd a POCC
team. To achieve the flight objectives, these teams and the flight crew must
function t9geiher. Training of each of these teams is conducted separately and
then culminates in the crew/ground integr~ted simulations training. The STS
support team is trained through the formal JSC training process. However, for the
POCC support team, other than the necessary integrated simulations training there
is no STS training required.

PAYLOADSPECIALIST RESPONSIBILITIES

The payload specialist is responsible for the management and operation of the
payload elements/experimentsthat are assigned to him or her. The payload specialist
is also responsive to the authority of the mission specialist and operates in com-
pliance with mission rules and Payload Operations Control Center directives.~$g

A little more discussion about the role of the mission specialist here will
also help clarify the payload specialist’s responsibilities. The mission specialist
is responsible to the requirements of the payload sponsors and operates in compliance
with mission rules and POCC directives. Consistent with responsibilities assigned
before the flight and in agreement with the payload sponsor, the mission specialist
may also operate experiments or interact with various payloads.”o The mission
specialist has prime responsibility for payloads/experiments for which no payload
specialist has been assigned, and/or will render assistance to the payload specialist(s)
whenever appropriate. Furthermore, when so designated by the payload sponsor(s), the
mission specialist will also nave the authority to resolve conflicts between payload
elements and to approve deviations from the f’ight plan - when payload equipment fail-
ures or other situations occur. Finally, during launch and recovery operations, the
mission specialist is also responsible for monitoring and controlling the payload/
experiment to assure payload integrity and Orbiter safety.”e

Returning now to the responsibilities of the payload specialist, he or she will
be an expert in payload/experiment design and operation, and onboard dezisions
about detailed payload/experimentoperations.

Since the Shuttle is capable of carrying more payloads than personnel to
operate payloads, the payload spe~ialist will mcst likely also be c~ors-trained
as necessary to assist the mission specialist or other payload specialists in
payloaci/experimentoperation. However, the payload specialist may not be required
to manage payloads/experlmentsoutside of his or her area of expertise.’ Under
certain circumstances, the payload specialist may actually become responsible for
all experiments on board. He or she may also operate various payload support sub-
systems on either the Orbiter or Spacelab in conjunction with payload/exper~ment
operation. These subsystems include an instrument pointing subsystem (IPS), data
management and comnand subsystems, and scientific airlocks. However, the responsi-
bility for the on-orbit management of orbiter systems and attached payload support
systems, as well as for extravehicular activity (EVA) and payload manipulation using
the remote manipulator system (RMS), rests with the normal Shuttle crew.

7



DoD SHUTTLE MISSION CATEGORIES

An evaluation of various DoD space mission modelss has dentified four princi-
pal Shuttle mission categories for the next few years. These are: (1) payload
deployment; (2) sortie or attached payload; (3) retrieval; and (4) assembly. Crew
transport and resupply missions between terrestrial bases and permanently manned
space platforms must await a national commitment to construct and operate a space
station in low-Earth-orbit (LEO).10

PAYLOAD DEPLOYMENT MISSION—.

In a payload deployment mission, the payload Is placed on orbit by the Shuttle
Orbiter using the remote manipulator system (RMS) to remove the mission equipment
(e.g. a spacecraft with or without an orbital transfer vehicle) from the cargo bay
and place it in space. This “free-flying” payload is then comnitted to ground
control for further testing, transport to final mission orbit, and operation. For
deployment missions, crew and payload specialist functions and tasks are essentially
limited to flight readiness and cargo bay removal activities. These functions
typically include: (1) attaching the RMS to the payload; (2) releasing retaining
clamps; (3) removing the pa load from the cargo bay; (4) releas+ng the payload

Toutside the Orbiter; and (5 turning the payload over to ground control.5 Special
instrumentation in the Orbiter’s aft flight deck (AFD) may also be used to run
evaluation checks on the deployed payload.

SORTIE MISSION

In a sortie mission, the Orbiter itself is used as a spacecraft, providing
stabilization, power, themal control, telemetry, etc... to the attached payload.
Sortie missions of between 7 and 30 days duration are anticipated.sf~g For Shuttle
missions involving captive nr attached payloads, payload specialist and crew
functions and tasks require a greater degree of technical knowledge and skill than
payload deployment missions. The “brassboard” protoflights of new military space
equipment represents one of the greatest potential applications of the Shuttle and
its ability to accommodate military scientists and engineers as payload specialists.
In a sortie mission, the payload specialist would be required to function as operator,
analyst, and even repairman for the payload.$’ Typical activities for the military
scientist or engineer on orbit include: (1) irlitialization of the experiment or
protoflight equipment; (2) calibration; (3) target location; (4) optimization of
operations; (5)realtime evaluation and analysis of data; (6) coordinationwith
investigators on the ground; (7) powering down and stowing for reentry; and (8)
maintaining, repairing, and modifying the equipment as appropriate. Since the
Orbiter functions as a spacecraft during sortie missions, close interaction with
the crew will be required)especlallyat critical mission times.



RETRIEVAL MISSION

A retrieval mission involves
requires a rendezvous and docking
be captured and returned to Earth

the recovery cf an orbiting space system. This
operation. The “retrieved” system may either
or repaired, refurbished ana r viced on orbit

and then returned to operation. Each retrieval mission entails similar tasks and
functions. These include: (1) rendezvous and dockin maneuvers; (2) acquisition

7with the RMS; (3) installation in the payload bay; (4 inspection and testing;
(5) repair and refurbishment; (6) preoperational activities; and (7) operational
deployment or stowing for return to Earth.5’7 Such retrieval activities would involve
all flight crew members and could include extravehicular activities (EVA). Present

58 limits EVA to the mission specialist and the pilot (second crewmemberNASA policy’
for EVA).

ASSEM13LYMISSION

An assembly mission would be used for a payload which is too Idrge or complex
to be launched as a complete unit. Using manipulators, automatic devices and/or
EVA, crewmembers could assemble or construct such a payload on orbit and then
commit it to its operational location. The crew functions and tasks needed for
assembly on orbit are similar to those involved in a payload retrieval mission.
Crew activities would include: (1) EVA; (2) the use of tools (powered and hand);
and .(3)inspection and preoperational testing.s”

TRAINING Pl?OGRA!l/FACILITIES

A training program for DoD payload
techniques used in previous U.S. nlanned
employed by NASA and the ~uropean Space

The objective of this DoD trainina

specialists can be developed based on
space flight programs and those currentl

{Agency (ES4) for the Spacelab program.sf7

program would be to develop a high degree
of capability for all mission personnel,”in~luding flight crew members, mission
control center personnel, and ground support teams.

This payload specialist training effort should consist of both instruction and
“hands-on” experience. The instruction program should include scientific and tech-
nical lectures, conferences, extensive use of manuals and technical reports, and
indi~ldual discussions with princ~;,alinvestigators and payload sponsors. Hands-
cn experience can be obtained by inspecting payload hardware, operati~g mission
equipment, interactive flight simulation, and payload operation and control exercises
in the Orbiter vehicle.5/7’gEach task and function required of the payload specialist,
the remaining flight crew or ground support personnei (e.g. at the POCC) should bc
fully identified and appropriate training methods and resources d,weloped. The
payload sponsor organization is mainly responsible for the definition of such
trainin requirements.

7
However, an Air Force Payload Specialist Program Office

(AFPsPo could also be created to assist in t!le~verall training function and In
the certification of military (non-career) astronauts for flight readiness.



There are sufficiently adequate facili ies currently available’ to help
train DoD payload specialists. However, du’ to their geographic dispersion and
heavy usage by regular STS crew training programs, an organized DoD payload specialist
training program is most desirable to avoid schedule conflicts and to guarantee
the most efficient !’~~‘.fthe current training resources.

The majority o+ these training resources are located at several NASA and
contractor facilities. The Marshall Space Flight Center (MSFC), Huntsville,
Alabama, and the Johnson Space Center (JSC), Houston, Texas represent major resources
for any DOCIpayload specialist training program. For example, mission-dependent
training for NASA/ESA payload specialists and Shuttle flight crews is now being
conducted for the Spacelab b,leand Two Missions (SL-1, SL-11).

The original !ISFCplan for payload specialist training depended heavily upon
payload sponsor/principal investigator provided training equipment - with MSFC
simulation and training activities planned around low-fidelity mock-ups to simulate
timelines. However, the nun-availabilityof flight hardware during Spacelab One
training activities identified some major disadvantages of this earlier approaches
The current MSFC tralt?ingprogram still relies on payload sponsor/principal investi-
gator provided training and harl!ware,but now includes extensive training at the
payload crew training complex (PCTC). (See Iiq 3).

There are also extensive training facilities at JSC which are dedicated to
mission-independentand mission simulation training for all scheduled SrS flights.
These facilities are complete, except for che mission-unique hardware and software
needed for a particular mission simulation (which are payload sponsor provided).
The facilities at JSC should be adequate for mission-:ndependentand crew interactive
training activities involving DoD payload specialists.

SOR”rIE51!PFORTSYSTEM (SSS)

The primary system fur use with DoD sortie missions is the Sorti~ SuPcmrt
System (SSS) now being developed for the Space Test Program (S1’P)s(Fig 4).
The 5SS consists of the following: (1) the sorti~ support equipment (SSE) required
for mechanical support, electrical power, thermal control, data handling, communi-
cations, experiment orientation, computer software, and flight crew interfaces;
(2) the support and test equipment (STE) necessary to test, support and maintain
the SSE; and (3) the astronaut training equipment (ATE) needed to train flight
crews and ground support personnel in the operation of the SSE.

The Sortie Support System permits operation and control of attached DoD payloads
by the payload specialist fronlthe Orbiter’s Aft Flight 13eck(AFD)t Although this
system is being developed fnr Shuttle sortie missionsj it is also applicable to
deployed p~yloads.

10
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MANNED VS AUTOMATED

MN’S ROLE IN SPACE

Throughout the U.S. Space Program there has been continued discussion about
the relative value of “manned” versus “unmanned” missions. In a real sense, the
question is essential one involving the ultimate location of the man (i.e., on

Ythe ground or in space , since “automated” payloads are actually controlled by
man. It is not the intention of this paper to renew that old debate. Rather, it
is suffcient to state here chat with the operational Space Transportation S stem
this appdrent dichotomy Gf “manned” iversus “automated” missions will vanish. ‘Ill

The human role In U.S. space flight has gradually expanded through five highly
successful manned space pro rams:

?
Mercury, Gemini, Apolic, Skylab, and the Apolio

Soyuz Test Project (ASTP).l

PROJECT MERCURY—.

Project Mercury, the first U.S. manned space flight program was establlshsd
October 5, 1958, only 5 days after NASA was (11’ganized.In Project Mercury, America
took its first manned journe ~l~:o space and learned that man could indeed survive

Yand function normally there. ‘

GEMINI PROGRAM

The Gemini Program extended LI,S,manned space activity through the development
of two-man spacecraft designed [or long-durntion flights. From March 1965 to November
1966, 10 manned Earth-orbital missions were flown. The Gemini Program demonstrated
that man could gainfully live, move about, and work effectively in space. Also
techniques such as trajectory shaping and precise maneuvering for spacecraft rendez-
vous and docking, were developed. These sophisticated techniques were directly
used in the Apollo Program.]*”z

APOLLO PROGRAM— ——

In the late 1960’s and early 197g’s, America’s manned sp?ce activity was domin-
ated by the Apollo Progrom, With the flight of Apollo 8 (I)ecmnber1968) man first
circled the Moon and returned safely to Enrth, Startinq #ith the flight of Apollo 11
and man’s fi~’stste o~ the lunar surface (uul,y20, 1969), 12 ~stronnuts explored
the Moon. !Apollo 1 endpd this highly successful program in December, 19?2.)Z In the
fipolloProgram man played useful, often essential,rolesin the opcrption of complex,
multipurpose vehicles and in the crJndIJCt of sophistlcutwl mission plans, Throughout
this p~grom, man continu~ly exercised a high degree of Judgem@nt~ selectivity and
dlscriminotion. Other situations (both planned and unplannd) took advantage of his

13



,.
analytical capabilities, manual dexterity, an~ abillty to respond to the unexpected.
Finally, the Apollo Program - through extensive prefllght training for lunar surface
geology and for lunar observations from orbit - marked the first planned application
of man, the scientist, In space!

1
i.e., Dr. Harrison H. Schmitt (now Senator Schmitt,

R-NM) on the Apollo 17mission] 11’ 2

SKYLAB PROGRAM

Skylab w~s America’s experimental space station program which became operational
in 1973. The Skylab Program expanded our knowledge of Earth-orbital operations
and supported the performance of over 50 scientific, technological, and medical
experiments. The 100-ton Skylab space station was placed in orbit by a Saturn V
rocket, while three three-man crews were carried Into space in Apollo spacecraft
aboard Saturn lB rockets. The first Skylab crew remained on orbit for 28 days,
the second for 59 days, and the third crew for 84 days. The Skylab missions clearly
demonstrated that humans adapt well and can function properly In space for long
periods of time - provided they have a proper diet,and adequate exercise, sleep,
work and recreation.12

In Skylal It was clearly demonstrated that:2’’’;”11

first - man can function effectively In spact?For long periods of time.

second - there are mmy worthwhile experiments, tasks and Investigations that
can best be accomplished through manned orbital operations.—.

third - there are beneficial services (planned and emergency) which man can
more advantagcolislyperform in space.

APOLLO SOYUZ TEST PROJECT

The Apollo Soyuz Test Project (ASTP) In mid-1975 was a cooperative U.S.- U.S.S.R
space mission to test compatible rendezvous! docking and crew transfer systems.
Other goals Included the pcrfomance of space experiments and Earth-observations.
Results from the Earth-observation and photography experiment on ATS!Idemonstrated
and conflnned the ability of man on orbit to Increase humanity’s knowledge ak~ut the
Earth.a ASTP results clearly indicated that a trained astronaut-observer car expertly
describe terrestrial features and phenomena (especldlly transltory)~ can ~sslmll~te
and Interpret what has been observed (exerclsln~lboth judgmnent end recall), and
can rapidly select observotlonal targets and/or modify planned actlvlti~s as needed.
Man’s unique abillty to pcrfornlin this mnnncr is a direct complement to Earth-
oriented, automated satclllte data collection. The Shut,tle/Spacclnbconfiguration
is a highly vcrsatlle continuation of this nmnned Earth-ohservatlon actlvlt$,~~ii””
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SHUTTLE ERA
,

The previous manned U.S. space programs have successfully demonst ated a variety
of roles for man in space.

These roles include:z~s,~,g,ll

(1) space vehicle pilot,

(2) long-term inhabitant,

(3) payload/experimentmanager,

(4) ~xtravehlcular actlvlty (EVA),

(5) mlsslon planner and subsystem maintainer,

(6) on orbit scientific Investigator (i.e., the “alter ego” of the principal
Investigator),

(7) cm orbit equipment operator and experime~ter, and,

(8) on orbit engineer or technician.

In all of these functions and roles man’s performance is far superior to that of
automatsd systems,

The role ofmn In space in the Shuttle Era not only takes advantage of these
demonstrated capabilities, but routinely places man In orbit with very flexible.
hiqhly complex equipment wl,lchwill insure an exnandmd rolo in data management and
Interpretation. In typical Shuttle/Spacelabmissions the principal investigator
himself - as a payload specialist - takes advantages of manned laboratories, obser-
vatories and facil!tles to further exploit soace for mankind.13~’u115 Nan the
researcher, data integrator, expe~lmenter and systems operator will probe and explor~
his planet in ways never before possible. In selected Earth observation, for example,
the volume of data which must be accumulated, discriminated, reduced and Interpreted
require inn’s ability to judqe and make decisions.1’q~11~13 The dynamic range of the
human eye and the mind’s abillty for rspid visuol integration of changing geometry,
color, shades, hues and lighting represent an extremely versatile “remote sensing
system.” By combl~ing this system with professional experience and sufficient re-
flight training - !the paylond specialist hecomcs an on orbit resource who:g”]~ 9’1”

(1) supports simplifications IIIInstrumcntatlon andequipmcnt designs;

(2) increasesoverall system rcllaki1ity;

(3) rcpresonts a moro resourco efficient approach to new instrummtation/
eq~llpnmntdevelopment; and

(4) ;aptdly expands mnn’s abl1ity to detect, observe, Imderstnnd and predict
planetary pr=ocessos(great and small) which affect all humankind.
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SUNMARY

Creative use of the payload specialist by the DoD IIIthe Shuttle Era will accel-
erate the rate at which space technology and systems directly support the national
defense, The effective use of the Shuttle Sortie System (SSS), the caveful selection
and tralnlng of military scientists and engineers for orbital missions and the
timely creation of a central Payload Specialist Program Office within the Air Force
are all steps to help achieve this goal. Finally, building upon roles and functionr
demonstrated In early Shuttle mls:ions, DoD Shuttle users of the 1990’s will also
exploit the payload specialist position in ways not now imaglnedl
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